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Robbert Sanderman1,3 & Maya J. Schroevers1
# The Author(s) 2020
Abstract
Objectives Mindfulness and self-compassion are related to psychological well-being and can be regarded as personal resources.
It is, however, unclear whether these resources are always beneficial (direct effect) or only in stressful circumstances (buffer
effect). We therefore examined whether mindfulness and self-compassion are equally or more strongly related to depressive
symptoms and affect in cancer patients, compared to healthy controls.
Methods Using a case-control design, 245 cancer patients were matched to 245 healthy controls (without chronic somatic
comorbidities). Both groups filled out questionnaires concerning mindfulness (Five Facet Mindfulness Questionnaire), self-
compassion (Self-Compassion Scale), depressive symptoms (Center for Epidemiologic Studies Depression Scale), and affect
(Positive and Negative Affect Scale). Using correlation and regression analyses, we examined within both groups the associations
for mindfulness (i.e., total score and five facets) and self-compassion (i.e., total score, two factors and six facets) with depressive
symptoms and affect.
Results Mindfulness and self-compassion were equally strongly related to depressive symptoms and affect in cancer patients
versus healthy controls. Mindfulness facets Act with awareness and Non-judgment were strongly related to depressive symp-
toms, negative affect, and the negative self-compassion factor. In contrast, mindfulness facets Describe and Observe were
strongly related to positive affect and the positive self-compassion factor. When distinguishing the six self-compassion facets,
Isolation and Mindfulness were strongly related to depressive symptoms, Over-identification to negative affect, and Mindfulness
to positive affect.
Conclusions Results suggest that mindfulness and self-compassion are basic human personal resources associated with psycho-
logical functioning, regardless of the presence or absence of stressful life experiences.
Keywords Stress . Buffer . Depressive symptoms . Affect . Case-control
According to stress-copingmodels (Lazarus and Folkman 1984;
Moos and Schaefer 1993), people have personal resources (e.g.,
internal traits or dispositions) and social resources (e.g., external
support, time, money) that determine their psychological func-
tioning and adaptation to stress. Some resources may always be
beneficial and directly related to psychological functioning
(regardless of the presence of stress), whereas others may be
particularly important in stressful circumstances (so-called
buffer effect). Mindfulness and self-compassion have been re-
lated to psychological well-being and can be regarded as per-
sonal resources (Keng et al. 2011; Macbeth and Gumley 2012;
Sirois and Rowse 2016). As personal resources, they have the
ability to influence (i.e., moderate) the way in which stressors
are perceived and copedwith. So far, it is not clear whether these
resources are always beneficial for psychological functioning or
particularly in stressful circumstances.
* Loek J. van der Donk
l.j.van.der.donk@umcg.nl
1 University Medical Center Groningen, Department of Health
Psychology, University of Groningen, 9700
RB Groningen, Netherlands
2 University Medical Center Groningen, Department of Radiation
Oncology, University of Groningen, 9700
RB Groningen, Netherlands
3 Department of Psychology, Health and Technology, University of
Twente, 7522 NB Enschede, Netherlands
https://doi.org/10.1007/s12671-019-01298-1
Mindfulness (2020) 11:883–894
Published online: 29 January 2020
Having had cancer has been shown to be greatly stressful to
patients (Pinto-Gouveia et al. 2014; Schellekens et al. 2017),
and this context provides a way to test the potential direct or
buffer effects of mindfulness and self-compassion. That is,
previous research in cancer patients has shown that some re-
sources (e.g., self-esteem, perceived emotional support) had a
direct effect on psychological functioning, whereas other re-
sources (e.g., a lack of actual emotional supportive interac-
tions) were more strongly related to depressive symptoms in
cancer patients, suggesting a buffering effect (Schroevers et al.
2003). Also studies comparing people with a chronically ill-
ness with healthy controls found that some resources had a
direct effect and some a buffer effect (e.g., mastery) (Bisschop
et al. 2004; Penninx et al. 1998). Little is known about the
possible beneficial direct and buffer effects of mindfulness
and self-compassion.
Mindfulness has been defined as a state of being attentive
to and aware of what is taking place in the present, with an
open, accepting and non-judgmental attitude (Brown and
Ryan 2003). It can be regarded as a multidimensional
concept, including facets related to attention regulation, non-
elaborative awareness, as well as holding an attitude of non-
judgment (Baer et al. 2008; Bishop et al. 2004). It has
been hypothesized that mindfulness may help people to cope
with stressful situations (i.e., buffer effect) (Bishop et al.
2004). However, it can also been hypothesized that
being more open and fully aware in the present moment is in
general important for psychological functioning (i.e., direct
effect).
Previous research has shown a positive association in
healthy individuals between mindfulness and psychologi-
cal outcomes (such as depressive symptoms, negative af-
fect, positive affect) (Bränström et al. 2011; Cash and
Whittingham 2010; Nyklíček and Kuijpers 2008; Snippe
et al. 2015). Studies in people with cancer found some-
what stronger associations of mindfulness with lower de-
pressive symptoms (Chambers et al. 2016; Schellekens
et al. 2017), whereas others found associations of compa-
rable strength as in the general population (Garland et al.
2013a). Studies that have explicitly examined a buffering
effect of mindfulness generally found weak support for
this, as indicated by small and inconsistent interactions
between stress (e.g., in terms of perceived stress, presence
of life hassles) and mindfulness (Bergin and Pakenham
2016; Bränström et al. 2011; Brown et al. 2012; Ciesla
et al. 2012; Garland et al. 2013a; Marks et al. 2010).
Overall, these findings suggest that mindfulness is benefi-
cial in a wide range of circumstances and populations
(differing in demographics and health status), but given
the conflicting findings and great differences between the
studied populations, it is difficult to draw conclusions
about the role of mindfulness for well-being in healthy
versus chronically ill individuals.
Self-compassion can be described as compassion directed
inward, relating to ourselves as the object of care and concern
when faced with the experience of suffering (Neff 2003).
Given the definition of self-compassion, with a focus on being
of importance when facing suffering, it can be hypothesized
that self-compassion is particularly important when facing
stressful life circumstances. Three meta-analyses (mainly in-
cluding studies among students) found a strong inverse asso-
ciation of self-compassion with depressive symptoms
(Macbeth and Gumley 2012; Muris and Petrocchi 2017;
Zessin et al. 2015). Among cancer patients, similar relation-
ships between self-compassion and psychological functioning
have been found (Schellekens et al. 2017), also in the context
of a self-compassion training (Campo et al. 2017), although
one study found stronger associations of self-compassion with
psychological functioning in cancer patients compared to
those found in the general population (Pinto-Gouveia et al.
2014). As with research on mindfulness, it should be noted
that there was also considerable variety in the strength of the
associations of self-compassion with psychological function-
ing among the different samples. No studies were found that
included a measure of stress and tested a potential buffering
effect of self-compassion. So far, only one study compared
cancer patients with healthy individuals (Pinto-Gouveia et al.
2014), but given the small sample size and differences in
demographic characteristics of the two samples, it is difficult
to draw conclusions about direct and buffer effects of self-
compassion.
So far, no studies have investigated differences between
cancer patients and healthy people in the relationships be-
tween mindfulness, self-compassion, and psychological func-
tioning. Insight into these potential differences may indicate
whether mindfulness and self-compassion based interventions
need to be adapted to the context of cancer. In addition, it is
important to distinguish positive and negative indicators of
psychological functioning, as previous research found that
associations ofmindfulness and self-compassion with psycho-
logical functioning differ when distinguishing positive and
negative psychological outcomes (López et al. 2016).
Second, given the current debate about the number of facets
of self-compassion (Coroiu et al. 2018; Kumlander et al.
2018; Muris et al. 2018; Neff et al. 2018a, b, 2017), self-
compassion total scores as well as distinct facets need to be
taken into account. That is, with respect to self-compassion,
several studies have recently suggested a two factor model
(instead of the original six facets), distinguishing a positive
self-compassion factor (i.e., a combination of self-kindness,
common humanity, mindfulness) and a negative self-
compassion factor (i.e., a combination of Self-judgment,
Isolation, Mindfulness, Over-identification) (Costa et al.
2016; López et al. 2015; Petrocchi et al. 2014). Identifying
which facets of mindfulness and self-compassion are most
strongly related to positive and negative psychological
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outcomes is a first step in clarifying possible mechanisms of
change explaining how these interventions work. Such knowl-
edge may be used to optimize future mindfulness and
compassion-based interventions (Neff 2016), although it
should be taken into account that mindfulness and/or self-
compassion-based interventions may affect a range of mind-
fulness and self-compassion facets simultaneously.
So far, several studies have shown that certain facets of
mindfulness and self-compassion are more strongly associated
with health outcomes than others (Bränström et al. 2011; Cash
andWhittingham 2010; Christopher et al. 2012; Garland et al.
2013a; Körner et al. 2015; Pinto-Gouveia et al. 2014; Sirois
and Rowse 2016). Evidence from intervention research is
mixed regarding which facets are cultivated and most strongly
related to improved outcomes (Bränström et al. 2010;
Takahashi et al. 2019; Witek-Janusek et al. 2019).
Distinguishing the positive and negative facets of mindfulness
and self-compassion may show whether improved outcomes
are better explained by decreasing negative behaviors (e.g.,
self-criticism, functioning on automatic pilot) and/or increas-
ing positive behaviors (e.g., acceptance, self-kindness, observ-
ing internal/external stimuli) and whether this depends on the
type of population and outcome that is targeted by the inter-
vention (e.g., increasing positive affect or reducing depres-
sion) (Muris and Petrocchi 2017).
The present study aimed to examine whether mindfulness
and self-compassion are equally or more strongly related to
depressive symptoms and negative affect and positive affect
under stressful circumstances (i.e., having received a cancer
diagnosis), compared to healthy controls (i.e., without any
chronic somatic condition). Based on the lack of previous
studies and conflicting findings of those that did study such
direct and buffer effects of mindfulness and self-compassion,
no specific hypotheses were formulated.
Method
Participants
In this case-control study, a group of cancer patients was com-
pared with a group of matched healthy controls, without a
chronic somatic condition. Cancer patients met inclusion
criteria if they were treated with curative intent, received a
cancer diagnosis maximally 5 years ago and finished radio-
therapy treatment for at least 2 months. Exclusion criteria were
age younger than 18, having breast cancer (excluded due to
ongoing studies at the time), not being able to read Dutch, and
a serious psychiatric disorder. For healthy controls, exclusion
criteria were age younger than 18 and not being able to read
Dutch. Among healthy controls, there were cases reporting (a
history of) presence of a malignity (171) or other somatic
comorbidities (707) and these were therefore later excluded.
Mean age in both groups was 64.7 years, with 71.8% being
male. The total group was evenly distributed regarding edu-
cation, categorized into low (28.8%), middle (39.0%), and
highly educated individuals (32.2%). Concerning the cancer
patients, more than half of them (55.3%) received the diagno-
sis longer than 2 years ago. Most common cancer type was
urological cancer (52.8%). Surgery with radiotherapy was the
most frequently received therapy (30.2%). In total 39 out of
243 (16.0%) reported a recurrence of cancer.
Procedure
The institutional review board of the University Medical
Center of Groningen (UMCG), the Netherlands, approved
the study. Cancer patients were recruited through the depart-
ment of radiation oncology of the UMCG from April 2011
until November 2011. In total, 762 eligible patients were
approached by their radiation oncologist during a regular con-
sult in which they were given information about the study and
an informed consent with a return envelope. Those who
consented received a questionnaire. In total, 252 cancer pa-
tients gave informed consent and returned the full question-
naires, of which 7 individuals were excluded. One patient ID
was invalid, one individual did not fill in educational level
which was required for successful matching, one patient did
not receive a cancer diagnosis but was under radio treatment
for a benign condition and four patients received a diagnosis
more than 5 years earlier, resulting in a total sample of 245
cancer patients.
Healthy controls were selected from the register office of
the township in the same region as the cancer patients. A
community-based sample was selected, based on age and gen-
der distribution representative of the Dutch population. In total
7,492 adults were approached for this study. Healthy controls
received an information letter explaining the aim of the study
and an informed consent. Those returning the informed con-
sent, were invited to complete and send back a self-report
questionnaire in a return envelope. The questionnaire used
was similar to the one used for cancer patients as described
above, apart from the cancer-related variables missing. In to-
tal, 1,736 individuals completed the full questionnaire. More
information about the screening procedure can be found else-
where (López et al. 2015). The final sample before matching
involved 1,084 individuals in total, of which 839 were healthy
controls and 245 cancer patients.
Cancer patients were matched to healthy controls on vari-
ables age, gender and educational level by using Propensity
Score Matching. If participants had missing values on any of
these variables, they were excluded because matching was not
possible. For this procedure R Studio 1.0.44 was used (utiliz-
ing the MatchIt plugin), entering variables in the order “gen-
der,” “age,” and “education” and using method Nearest
Neighbor Matching with a ratio of 1:1. This resulted in 245
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cancer patients and 245 healthy controls. Successful matching
(1:1) was obtained since age, gender, and education were not
significantly different for cancer patients compared to con-
trols. Data were then exported to SPSS for further analyses.
Measures
Demographics and Clinical Variables
Information concerning sociodemographic variables includ-
ing age, gender, education, and chronic somatic comorbidities
was gathered by means of self-report. Education level was
divided into low, middle, and highly educated. In case of lack-
ing or peculiar data on cancer-related variables, patients’med-
ical records were used for checking authenticity.
Depressive Symptoms
Depressive symptoms were measured with the Center of
Epidemiologic Studies (CES-D) scale (Bouma et al. 1995;
Radloff 1977). This is a 20-item questionnaire, with each item
ranging from 0 to 3. Sum score ranges from 0 to 60, with a
higher score indicating more depressive symptoms. In gener-
al, a cutoff of ≥ 16 is used for determining elevated depressive
symptoms. Internal consistency in this study was good (α =
0.84 for cancer patients and α = 0.82 for healthy controls).
Positive and Negative Affect
Positive and negative affect was measured by the 20-item
Positive and Negative Affect Scale (PANAS) (Peeters et al.
1999; Watson et al. 1988). This instrument involved two 10-
item scales assessing feelings of activeness, enthusiasm, and
alertness (i.e., positive affect) versus subjective distress and
unpleasant engagement (i.e., negative affect). Higher scores
indicate more positive and negative affect. Participants were
asked to indicate to what extent they perceived the particular
emotion the previous week (i.e., 1 very slightly/not at all until
5 extremely). Cronbach’s αwas good with 0.89–0.90 for pos-
itive affect and 0.88–0.88 for negative affect.
Mindfulness
Mindfulness was assessed using the 39-item Five Facets of
Mindfulness Questionnaire (FFMQ), consisting of five facets:
Observe, Describe, Act with awareness, Non-judgment, and
Non-reactivity (Baer et al. 2006; de Bruin et al. 2012). Each
item involves a statement, which participants have to rate on a
5-point Likert scale (1 indicates never/almost never and 5 very
often/always). Scores for the five facets can be calculated by
recoding negative items and subsequently summing the total-
ity, with higher scores indicating higher levels of mindfulness.
The facets Act with awareness and Non-judgment only consist
of negatively formulated items, and all items of these facets
therefore needed to be reversed. Cronbach’sα for subscales in
our study was acceptable: 0.76–0.75 (Observe), 0.82–0.84
(Describe), 0.87–0.85 (Act with awareness), 0.84–0.83
(Non-judgment), and 0.81–0.77 (Non-reactivity).
Self-Compassion
Self-compassion was measured using the Self-Compassion
Scale (SCS), with scores ranging from 24 to 120 (Neff 2003;
Neff and Vonk 2009). The Dutch version of the SCS has been
validated and contains 24 items instead of 26 items, due to
difficulties in translation (Neff and Vonk 2009). Items are
rated on a 5-point Likert scale (1 indicates seldom/never and
5 almost always), with higher scores indicating more self-
compassion. Given the conflicting results in the literature
concerning the amount of self-compassion facets (Coroiu
et al. 2018; Muris et al. 2018; Neff et al. 2018a, b, 2017),
we executed exploratory factor analysis (EFA), confirmatory
factor analysis (CFA), and exploratory structural equation
modeling (ESEM) to detect the underlying structure for the
Dutch version of the SCS (Neff and Vonk 2009). EFA sug-
gested a two-factor model, whereas CFA results showed a
non-sufficient fit of all models (i.e., one-factor, two-factor,
six-factor, bifactor, two-bifactor). ESEM showed sufficient
fit for a six-factor and bifactor (one general factor, six
subfactors) model (in line with findings from the original au-
thor (Neff et al. 2018b)), but these two models had poor factor
loadings for facets Mindfulness (bifactor model) and Over-
identification (both models). Given these results and those of
previous research regarding the SCS factor structure, the cur-
rent study presents results using a total SCS score, two factors
and six facets. Internal consistency was acceptable and good
for the total SCS score (α = 0.79–0.80), excellent for the two
self-compassion factors, the positive factor (α = 0.87–0.86)
and negative factor (α = 0.86–0.88); and mostly acceptable
for the six facets Self-kindness (α = 0.73–0.69), Self-
judgment (α = 0.71–0.72), Common humanity (α = 0.64–
0.75), Isolation (α = 0.76–0.82), Mindfulness (α = 0.78–
0.74), and Over-identification (α = 0.70–0.76).
Data Analyses
Further statistical analyses were executed using SPSS 23.0. A
group variable was created for cancer patients and controls.
First, baseline characteristics were compared between the
groups (including the three matched variables to guarantee
successful matching) using ANOVAs for continuous variables
and chi-square tests for categorical variables to detect statisti-
cally significant differences. Cancer-related variables (e.g.,
time since diagnosis, cancer type) were also included for the
cancer patients. Then descriptive characteristics for both
groups were calculated for depressive symptoms, affect,
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mindfulness (with subscales Observe, Describe, Act with
awareness, Non-judgment, Non-reactivity), and self-
compassion (with the two factors: the positive factor and neg-
ative factor as well as the six facets Self-kindness, Self-judg-
ment, Common humanity, Isolation, Mindfulness, and Over-
identification).
Subsequently, a correlation matrix was performed to reveal
associations between mindfulness and self-compassion with
depressive symptoms and positive and negative affect. Then,
in total 15 regression analyses were performed: 3 analyses for
mindfulness total scores and outcomes (i.e., depressive symp-
toms, positive affect, and negative affect as outcome respec-
tively), 3 analyses distinguishing the five mindfulness facets,
3 analyses for self-compassion total scores, 3 analyses using
the 2 self-compassion factors, and 3 analyses including the 6
self-compassion facets. To check for multicollinearity, bivari-
ate correlations between all predictors and VIF values were
examined. Neither the correlations (all below < 0.80) or the
VIF (all values below 2) indicated multicollinearity. In order
to detect whether the analyses were sufficiently powered for
detecting a significant effect, we linked the sample size to the
amount of predictors in the analyses. A conservative criterion
is that at least 10 to 15 subjects per predictor are required for
detecting an effect (Harrell 2001). Our study complied to this
rule, since our regression analysis with the most predictors had
13 predictors and our sample size was 490 (i.e. 245 cancer
patients and 245 healthy controls).
Results
Sample characteristics are shown in Table 1. We found signif-
icant differences between cancer patients and matched con-
trols in levels of depressive symptoms (p = 0.014) and nega-
tive affect (p = 0.018) but not for levels of positive affect (p =
0.106). Regarding mindfulness, total scores did not signifi-
cantly differ but facets Act with awareness (p < 0.001) and
Non-judgment (p < 0.001) were higher in cancer patients,
whereas Observe (p < 0.001) was higher in healthy
controls (Table 2). For self-compassion, total scores did not
significantly differ between the groups and neither did the two
self-compassion factors, although cancer patients tended to
score lower on the negative factor compared to matched con-
trols (p = 0.053). Regarding the six facets of self-compassion,
only Isolation was higher for controls compared to cancer
patients (p = 0.007) (Table 2).
With respect to mindfulness, total scores were significantly
related to depressive symptoms, negative and positive affect.
Facets Describe, Act with awareness and Non-judgment were
significantly associated with depressive symptoms in both
cancer patients and healthy controls (Table 3), but facet
Non-reactivity only in healthy controls. Partly similar results
were found for Act with awareness and Non-judgment with
negative affect, with Describe and Observe only significant in
cancer patients and Non-reactivity not significant in either
group. All facets of mindfulness, except for Non-judgment
were significantly associated with positive affect in both
groups. With respect to self-compassion, the total score was
related to depressive symptoms, negative and positive affect.
Regarding the two self-compassion factors, the negative factor
was related to depressive symptoms and negative affect in
both groups, whereas the positive factor was related to posi-
tive affect. The positive factor was somewhat stronger corre-
lated to positive affect in cancer patients than in matched con-
trols. For the six facets of self-compassion, Self-judgment,
Isolation, Mindfulness, and Over-identification were signifi-
cantly associated with depressive symptoms for both groups
and similar results were found for negative affect. Self-
kindness and Mindfulness were strongest associated with pos-
itive affect in both groups and Common Humanity and
Isolation only in controls.
Regression analyses revealed that after adjustment for
“Group,” “Total Mindfulness” inversely predicted depressive
symptoms and negative affect, but no interactions effects (i.e.,
total mindfulness*group) were found (Table 4). Regarding the
five mindfulness facets, Non-judgment and Act with aware-
ness significantly and mostly (inversely) predicted depressive
symptoms and negative affect. Overall, we found no signifi-
cant interaction effects between mindfulness facets and group
(i.e., cancer patients versus healthy controls) except for a sig-
nificant but weak interaction effect of Non-judgment on de-
pressive symptoms. Observe and Describe mainly predicted
positive affect. No significant interactions between mindful-
ness facets and group were found for positive affect.
After adjustment for “Group,” total self-compassion sig-
nificantly predicted depressive symptoms, negative and
positive affect (Table 5). A weak interaction effect was
found for total self-compassion with group on positive af-
fect, but not for depressive symptoms and negative affect.
Concerning the two self-compassion factors, the negative
factor mainly predicted depressive symptoms and negative
affect, whereas the positive factor mainly predicted positive
affect. No significant interaction effects of the two self-
compassion factors and group were found, suggesting no
significant differences between cancer patients and healthy
controls in the association of the two self-compassion fac-
tors with depressive symptoms, negative and positive affect.
Regarding the six self-compassion facets, Isolation posi-
tively andMindfulness negatively were strongest predictors
of depress ive symptoms, whereas main ly Over-
identification predicted negative affect. Positive affect was
mainly predicted by Mindfulness. Similar to findings from
the two factors, no significant differences between cancer
patients and healthy controls were found in the association
of the six self-compassion facets with depressive symp-
toms, and negative and positive affect.
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Discussion
Our study examined whether mindfulness and self-
compassion are differently associated with depressive symp-
toms and affect for individuals with cancer compared to
healthy controls, in order to test whether these resources are
always related to psychological well-being (i.e., a direct ef-
fect) or in particular when being in stressful circumstances,
such as having had cancer (i.e., a buffer effect). Results
showed that the strength of the associations of mindfulness
and self-compassion with psychological functioning is about
equally strong in cancer patients and healthy controls, sug-
gesting that these resources are beneficial for psychological
functioning irrespective of the presence of stressful circum-
stances (in our case a diagnosis of cancer). In both groups, we
found that mindfulness and self-compassion were inversely
associated with depressive symptoms and negative affect, in
particular the mindfulness facets Non-judgment and Act with
awareness and for self-compassion the negative factor and
facets Isolation, Mindfulness and Over-identification.
Strongest associations with positive affect were found for
the mindfulness facets Observe and Describe and the positive
self-compassion factor and the facet Mindfulness.
Our findings suggest that mindfulness and self-compassion
are basic resources and that having these resources available is
always beneficial for psychological functioning, not only in the
Table 1 Demographic and
medical characteristics of cancer
patients with healthy controls
matched on age, gender, and
education
Cancer patients Matched controls p value
Demographic variables
N (%) 245 50 245 50
Age (mean, sd) 65.35 12.01 64.11 12.11 0.257
Gender (N, %)
Male 184 75.1 168 68.6 0.132
Education (N, %)
Low 77 31.4 64 26.1 0.353
Middle 89 36.3 102 41.6
High 79 32.2 79 32.2
Cancer-related variables
Years since diagnosis (mean, SD) 2.39 1.39
Years since diagnosis (N, %)
≤ 2 year 110 44.9
> 2 year 135 55.1






Bone & soft tissue 7 3.0
Other 5 2.1
Mixed 28 11.9
Received treatment (N, %)
RT 58 25.0
RT + surgery 70 30.2
RT + chemo 34 14.7
RT + surgery + chemo 26 11.2
RT + hormone 19 8.2









standard deviation) of cancer
patients and healthy controls










M SD M SD M SD
Depressive symptoms 9.57 7.79 7.96 6.53 8.76 7.22 0.014
Negative affect 15.44 5.71 14.27 5.20 14.86 5.49 0.018
Positive affect 29.79 7.43 28.65 8.03 29.22 7.75 0.106
Mindfulness (total) 133.85 15.85 131.86 14.54 132.85 15.22 0.150
Observe 22.83 6.39 24.64 5.35 23.74 5.96 < 0.001
Describe 27.65 5.93 27.32 5.39 27.49 5.66 0.520
Act with awareness 31.98 6.70 29.48 5.60 30.73 6.29 < 0.001
Non-judgment 31.84 6.62 29.47 6.06 30.66 6.45 < 0.001
Non-reactivity 20.46 5.72 21.21 4.81 20.84 5.28 0.122
Self-compassion (total) 82.56 11.18 81.65 10.95 82.10 11.06 0.366
Two factors
Positive factor 35.77 8.99 36.41 8.06 36.09 8.53 0.412
Negative factor 25.42 8.08 26.90 8.58 26.17 8.36 0.053
Six facets
Self-kindness 11.67 3.40 11.90 2.91 11.78 3.16 0.429
Self-judgment 10.07 3.36 10.19 3.39 10.13 3.37 0.702
Common humanity 11.38 3.49 11.80 3.42 11.59 3.46 0.187
Isolation 7.51 3.16 8.32 3.39 7.92 3.30 0.007
Mindfulness 12.67 3.55 12.71 3.08 12.69 3.32 0.881
Over-identification 7.84 3.05 8.37 3.20 8.11 3.14 0.067
Table 3 Inter-correlations
between predictors mindfulness
and self-compassion facets and
outcomes depressive symptoms,
negative and positive affect













Total mindfulness −0.471** −0.463** −0.399** −0.349** 0.373** 0.512**
Observe 0.023 0.042 0.209** 0.120 0.304** 0.298**
Describe −0.308** −0.273** −0.298** −0.123 0.406** 0.310**
Act with awareness −0.401** −0.463** −0.514** −0.449** 0.197** 0.153*
Non-judgment −0.414** −0.387** −0.461** −0.417** 0.106 0.017
Non-reactivity −0.057 −0.186** 0.049 −0.080 0.279** 0.271**
Total self-compassion −0.474** −0.429** −0.369** −0.420** 0.169** 0.432**
Two factors
Positive factor −0.158* −0.160* −0.108 0.017 0.434** 0.237**
Negative factor 0.416** 0.450** 0.472** 0.489** −0.103 0.006
Six facets
Self-kindness −0.120 −0.155* −0.090 −0.022 0.217** 0.387**
Self-judgment 0.290** 0.272** 0.324** 0.348** 0.048 −0.021
Common
humanity
−0.044 −0.023 −0.032 0.131* 0.126 0.242**
Isolation 0.432** 0.449** 0.447** 0.418** −0.018 −0.176**
Mindfulness −0.241** −0.247** −0.149* −0.081 0.274** 0.482**
Over-identification 0.332** 0.438** 0.424** 0.508** 0.001 −0.063
*= correlation is significant at the 0.05 level
**= correlation is significant at the 0.01 level
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presence of stressful life circumstances. Findings are in line with
results of studies in distinct samples in the general population
(Brown and Ryan 2003; Macbeth and Gumley 2012; Muris
and Petrocchi 2017; Nyklíček and Kuijpers 2008; Snippe et al.
2015) and cancer patients (Brown and Ryan 2003; Chambers
et al. 2016; Garland et al. 2013a; Pinto-Gouveia et al. 2014;
Schellekens et al. 2017). When interpreting these results, it
should be noted that there are different ways to examine the direct
and buffer effects of resources. Based on previous literature that
being diagnosed with cancer is associated with higher levels of
depressive symptoms and negative affect (Mozaffarieh et al.
2007; Pinto-Gouveia et al. 2014; Schellekens et al. 2017), we
assumed that having had cancer can be used as an indicator of
stress. In line with this reasoning, we indeed found that cancer
patients reported higher levels of depressive symptoms and neg-
ative affect compared to the healthy controls. We did not, how-
ever, include a direct measure of stress such as the report of
amount of daily hassles (Ciesla et al. 2012; Marks et al. 2010)
or perceived stress (Bränström et al. 2011). It can be argued that
not only cancer patients but also controls were confronted with
stress in their daily life, which we did not take into account in our
analyses. Also, the time since cancer diagnosis varied greatly
between cancer patients, making it possible that the impact of
the diagnosis for some individuals was no longer greatly
stressful.
Regarding the facets of mindfulness, especially Non-
judgment and Act with awareness were inversely associated
with depressive symptoms and negative affect in our study.
This is consistent with previous research showing that these
facets are strongly related to psychological symptoms, both in
healthy individuals (Baer et al. 2012; Barnhofer et al. 2011;
Bränström et al. 2011; Cash and Whittingham 2010;
Christopher et al. 2012) and in cancer patients (Garland
et al. 2013a, b). One possibility for this finding is that items
of these two mindfulness facets (i.e., Non-judgment and Act
with awareness) are all comprised of negatively worded items,
and previous research has shown that such negative facets
tend to predict negative outcomes (e.g., depressive symptoms)
(Neff et al. 2018a). The report of positive affect was in our
study most strongly related to the mindfulness facets of
Observe and Describe. Findings in the literature regarding
these facets are mixed, with studies that found associations
with positive outcomes (Bergin and Pakenham 2016), no as-
sociations with positive outcomes (Cash and Whittingham
2010) or only for facet Describe (Bränström et al. 2011;
Christopher et al. 2012).
When distinguishing the two factors of self-compassion,
depressive symptoms were significantly associated with
higher levels of the negative factor of self-compassion, where-
as positive affect was predominantly related to the positive
Table 4 (Facets of) mindfulness as predictors of depressive symptoms, negative affect and positive affect
Depressive symptoms Negative affect Positive affect
Mindfulness (total score) β t R2 β t R2 β t R2
Step 1 0.011 0.011 0.006
Groupa 0.105* 2.323 0.107* 2.351 0.077 1.700
Step 2 0.226 0.198
Total Mindfulness −0.465*** −11.548 −0.375*** −8.897 0.151 0.440*** 10.722
Step 3 0.227 0.200
Total Mindfulness*group −0.028 −0.689 −0.027 −0.645 0.152 0.035 0.852
Mindfulness (five facets)
Step 1 0.012 0.011 0.006
Groupa 0.109* 2.393 0.104* 2.292 0.075 1.634
Step 2 0.322 0.338 0.219
Observe −0.060 −1.324 0.049 1.104 0.262*** 5.409
Describe −0.096* −2.158 −0.035 −0.801 0.200*** 4.213
Act with awareness −0.292*** −6.078 −0.358*** −7.490 0.127* 2.466
Non-judgment −0.321*** −6.758 −0.280*** −5.936 0.094 1.841
Non-reactivity −0.124** −2.856 −0.073 −1.703 0.123** 2.636
Step 3 0.332 0.342 0.224
Observe*group −0.074 −1.631 0.003 0.066 −0.008 −0.164
Describe*group 0.032 0.702 −0.036 −0.793 −0.023 −0.485
Actaware*group −0.002 −0.037 −0.035 −0.726 0.023 0.447
Nonjudge*group −0.105* −2.233 −0.019 −0.409 0.063 1.250
Nonreact*group 0.003 0.077 0.006 0.139 0.007 0.145
*= is significant at the p < 0.05 level
**= is significant at the p < 0.01 level
***= is significant at the p < 0.001 level
a = Group was coded as healthy controls (1) and cancer patients (2)
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factor. This suggests that these two factors of self-compassion
play a different role in psychological functioning. Most re-
search so far has focused on the total level of self-compassion,
hereby overlooking the differences between the positive and
the negative self-compassion factors. Our results add to the
recent body of knowledge that the negative self-compassion
factor is in general more strongly related to negative indicators
of psychological functioning and the positive factor of self-
compassion to positive indicators (López et al. 2015; Muris
and Petrocchi 2017). Regarding the six facets of self-compas-
sion, depressive symptoms were significantly associated with
higher levels of Isolation and reduced levels of Mindfulness
which is in line with research among the general population
(Körner et al. 2015), whereas for chronically ill patients, only
the latter may foster adaptive responses to adverse events
(Sirois and Rowse 2016).
Limitations and Future Research
Several limitations need to be taken into account when
interpreting our findings. First, we assumed that cancer patients
experience more stress than healthy controls, but we did not
include a direct measure of stress. Therefore, the data does not
allow to test directly the interaction between stress and mind-
fulness/self-compassion. It should be noted, however, that, as
assumed and in line with previous research, we found that can-
cer patients reported more depressive symptoms and more neg-
ative affect than controls (Mozaffarieh et al. 2007; Pinto-
Gouveia et al. 2014; Schellekens et al. 2017). Second, the
cross-sectional design hampers drawing conclusions about the
causal direction among the study variables (i.e., mindfulness,
self-compassion, and psychological functioning). We assumed
that higher levels of mindfulness and self-compassion result in
Table 5 (Facets of) self-compassion as predictors of depressive symptoms, negative affect and positive affect
Depressive symptoms Negative affect Positive affect
Self-compassion (total score) β t R2 β t R2 β t R2
Step 1 0.013 0.013 0.004
Groupa 0.114* 2.506 0.113* 2.494 0.064 1.407
Step 2 0.211 0.167 0.091
Total SCS −0.445*** −10.930 −0.393*** −9.394 0.295*** 6.745
Step 3 0.211 0.169 0.105
Total SCS*group −0.014 −0.355 −0.042 −1.014 0.119** 2.744
Self-compassion (two factors)
Step 1 0.013 0.013 0.004
Groupa 0.113* 2.492 0.116* 2.537 0.063 1.383
Step 2 0.246 0.255 0.125
Positive factor −0.229*** −5.659 −0.125** −3.110 0.349*** 8.021
Negative factor 0.464*** 11.437 0.496*** 12.324 −0.098* −2.243
Step 3 0.248 0.260 0.136
Positive factor*group −0.013 −0.314 −0.068 −1.698 0.082 1.890
Negative factor*group 0.043 1.059 0.044 1.104 −0.077 −1.761
Self-compassion (six facets)
Step 1 0.013 0.013 0.004
Groupa 0.113* 2.492 0.116* 2.537 0.063 1.383
Step 2 0.274 0.269 0.168
Self-kindness −0.040 −0.709 −0.060 −1.050 0.124* 2.047
Self-judgment 0.113* 2.231 0.113* 2.224 −0.028 −0.513
Common humanity 0.059 1.125 0.051 0.967 −0.085 −1.512
Isolation 0.286*** 4.771 0.162** 2.695 −0.120 −1.870
Mindfulness −0.261*** −4.507 −0.122* −2.105 0.350*** 5.645
Over-identification 0.105 1.785 0.282*** 4.749 0.079 1.244
Step 3 0.279 0.281 0.178
Self-kindness*group 0.014 0.248 0.001 0.011 0.054 0.863
Self-judgment*group 0.063 1.218 0.044 0.853 −0.004 −0.080
Common humanity*group 0.008 0.143 −0.080 −1.517 −0.022 −0.396
Isolation*group 0.054 0.900 0.087 1.449 −0.070 −1.081
Mindfulness*group −0.026 −0.441 −0.007 −0.119 0.037 0.572
Over-identification*group −0.066 −1.104 −0.070 −1.162 −0.006 −0.087
*= is significant at the p < 0.05 level
**= is significant at the p < 0.01 level
***= is significant at the p < 0.001 level
a = Group was coded as healthy controls (1) and cancer patients (2). SCS = Self-Compassion Scale
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reduced depressive symptoms and negative affect and higher
levels of positive affect, but it is plausible that depressed indi-
viduals become more judgmental and more critical toward
themselves. However, previous studies investigating the tem-
poral order of these constructs found that mindfulness as well as
self-compassion reduced depressive symptoms, but not the oth-
er way around (Krieger et al. 2016; Snippe et al. 2015). Third,
as our sample included mainly male urological cancer patients
and no women with breast cancer, results may not be represen-
tative and cannot be generalized to other types of cancer pa-
tients. A final remark is that as a consequence of the many tests
we conducted, the chances of multiple testing problem have
substantially increased (i.e., incorrectly rejecting the null hy-
pothesis). For this reason, caution is warranted when
interpreting our results. In total, we conducted 15 tests for test-
ing our hypotheses (i.e., 6 for mindfulness and 9 for self-com-
passion). Most associations that we found had significance
levels of < 0.001, so when adjusting for multiple testing (i.e.,
α = 0.05/15 = 0.0033), the majority of effects that we found
would still remain significant.
Future research is needed to further examine the differential
associations of distinct facets of mindfulness and self-
compassion with a range of positive and negative indicators
of psychological functioning in different populations (includ-
ing somatically and mentally healthy persons, somatically ill
persons, persons with psychopathological symptoms) and
which facets are most likely to be cultivated by interventions
and are likely to be beneficial for health outcomes in these
different populations.
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